Regulation of tumor necrosis factor gene expression and protein synthesis in murine macrophages treated with recombinant tumor necrosis factor.
The effect of murine rTNF-alpha on c-fos and TNF mRNA accumulation and protein synthesis was investigated in bone marrow-derived macrophages to examine the mechanism(s) by which TNF modulates macrophage activity. A rapid and transient expression of the c-fos gene was induced by murine rTNF. This was blocked by 1-(5-isoquinolinylsulfonyl)-2-methylpiperazine, an inhibitor of protein kinase C, suggesting that the murine rTNF stimulated a protein kinase C-dependent signal transduction pathway. Although LPS induced the accumulation of one TNF mRNA species, murine rTNF induced the synthesis of two distinct TNF mRNA species. Both LPS- and murine rTNF-induced TNF mRNA accumulation was equally enhanced by pretreatment with mouse rIFN-gamma. In contrast, cycloheximide pretreatment had little effect on murine rTNF-induced TNF mRNA accumulation, whereas this treatment increased LPS-induced TNF mRNA by sevenfold. These results argue that TNF mRNA accumulation can be modulated in macrophages by distinct mechanisms. As assessed by Western blot and immunoprecipitation analysis, LPS stimulated the synthesis of both cell-associated and secreted forms of TNF protein. In comparison, newly synthesized TNF protein was not detected when macrophages were treated with murine rTNF alone or in combination with murine rIFN-gamma. This demonstrates that although murine rTNF stimulated the synthesis of two distinct TNF mRNA species, additional signal(s) are necessary for their translation into protein and that such signals are present after LPS stimulation.